Introduction
============

Hypertension (HTN) is a serious medical condition that significantly increases the risk of heart attack, stroke, kidney failure, and blindness. It is one of the leading causes of premature death worldwide.[@b1-ARYA-16-007] According to the World Health Organization (WHO), 33% of adults in the world are suffering from HTN and it is predicted that its prevalence will increase to 60% by 2025.[@b2-ARYA-16-007] HTN is a manageable and identifiable risk factor for stroke, myocardial infraction (MI), heart failure, aorta dissection, and atrial fibrillation.[@b3-ARYA-16-007]

Moreover, HTN is one of the most common risk factors for coronary artery disease (CAD)[@b4-ARYA-16-007], and uncontrolled HTN could lead to extent CAD, which needs different surgical and therapeutic-diagnostic procedures like angioplasty.[@b5-ARYA-16-007]

Angioplasty is the most common beneficial therapeutic-diagnostic methods for CAD[@b6-ARYA-16-007] and a low-cost and low-risk method compared to coronary artery bypass. Due to its low risk and high success, today, in the USA, 400000 angioplasties are performed every year.[@b7-ARYA-16-007] In Shahid Chamran Hospital of Isfahan, Iran, alone, 1516 cases of angioplasty and 2550 angioplasties with stent were conducted in the first 6 months of 2003.[@b8-ARYA-16-007]

After coronary artery angioplasty, permanence of risk factors, especially HTN, could result in the recurrence of stenosis of the coronary artery or decrease the success rate of treatment.[@b9-ARYA-16-007] Therefore, appropriate interventions to decrease risk factors, especially HTN, are necessary.[@b10-ARYA-16-007]

Of the estimated 1.13 billion people who have HTN, fewer than 1 in 5 have it under control.[@b1-ARYA-16-007] According to Eighth Joint National Committee (JNC8) criteria, the algorithm of HTN treatment initiates with correction of lifestyle and continues with different drug regimens.[@b11-ARYA-16-007] Different studies on lifestyle management have showed that changes such as weight loss, Dietary Approaches to Stop Hypertension (DASH), reduced salt consumption, and exercising are effective on lowering blood pressure (BP) and decreasing its complications.[@b12-ARYA-16-007],[@b13-ARYA-16-007]

Most people assume themselves healthy and do not sense the necessity to alter their way of life, modify their diet, lower their weight, exercise, and give up smoking until they begin displaying complications.[@b10-ARYA-16-007],[@b14-ARYA-16-007] Only when their disease has reached a progressive phase or they have been diagnosed with diseases such as CAD, do individuals come to the decision to change their lifestyle.[@b15-ARYA-16-007] However, an improvement in the health status of patients with HTN after undergoing angioplasty may cause them to return to their former unhealthy lifestyle. This can potentially result in disease recurrence. However, multiple lifestyle management interventions will hearten and stimulate patients with HTN to adopt and continue lifestyle changes in their everyday life.[@b16-ARYA-16-007]

Different methods have been carried out as lifestyle management programs on subjects with HTN and many existing studies have focused on the consequence of a single lifestyle modification plan on BP, pulse rate (PR), and body mass index (BMI). Some previous studies have shown didactic interventions to be effective on the lifestyle of patients with HTN.[@b17-ARYA-16-007]-[@b21-ARYA-16-007] Nevertheless, Cook et al. found that their 18-month educational intervention did not have a significant effect on BP monitoring in patients with prehypertension.[@b22-ARYA-16-007]

Mokhtari et al. studied a didactic intervention program and found that it was effective on controlling HTN in women suffering from CAD, but it did not have an effect on heart rate (HR).[@b23-ARYA-16-007] Moreover, the study by Paula et al. showed that lifestyle interventions were effective on BP in patients with HTN and diabetes mellitus (DM) type 2, but had no effect on BMI.[@b24-ARYA-16-007] Dekkers et al. conducted a lifestyle intervention among people at risk of ischemic heart disease (IHD) and found that it did not have a significant effect on weight, physical activity, and BP.[@b25-ARYA-16-007]

Samiei et al. showed that 4 sessions of lifestyle education during 2 weeks had no effect on reducing BP in patients with HTN.[@b26-ARYA-16-007] Furthermore, the result of another study indicated that purposeful intervention for managing BP did not have a significant effect.[@b27-ARYA-16-007]

Due to the difference in the results of studies on the effects of lifestyle modification on hemodynamic parameters and the lack of a comprehensive study with emphasis on all the features of lifestyle change in subjects with HTN who had undergone angioplasty, this research was performed to assess the effect of a management educational program on BP, PR, and BMI in subjects with HTN after angioplasty in Iran.

Materials and Methods
=====================

Study design and Participants: This clinical trial was conducted with a 2-group and 3-stage design from November 2014 to April 2015 in an educational hospital in Isfahan, Iran. The trial registration number in the Iranian Registry of Clinical Trials (IRCT) was 2015062420912N3. This study was part of a bigger study titled "Effects of a lifestyle modification program on knowledge, attitude and practice on hypertensive patients with angioplasty." Another aspect of the results was previously published as another article.[@b28-ARYA-16-007]

Based on the studies by Babu,[@b18-ARYA-16-007] and Jafari et al.,[@b28-ARYA-16-007] with the confidence interval (CI) of 95% and test power of 80%, sample size was calculated as 25 subjects in the study and control group. Based on the researchers' assumption of a 20% drop in the number of subjects, 30 subjects were assigned to each of the two groups.

The study participants were selected using convenient sampling method from among those patients who met the inclusion criteria. A random number table was used to assign the participants to either the study group (n = 30) or the control group (n = 30) which was continued until the predetermined number of subjects was reached.

Using the table of random numbers and moving along the table with odd and even numbers, we selected the number of participants and then put in a block. After the participants were singled out, a numbered cart was opened, whether it was odd or even, the subjects were assigned to each control and study group.

The study inclusion criteria were age of over 40 years, ability to read and write, no experience of dieting, no knowledge of any relaxation technics such as yoga, meditation, and etcetera, lack of any cardiovascular diseases (CVDs) like secondary HTN, DM type 1 and 2, hormone disorders, kidney disorders, and psychiatric diseases, no previous experience of educational programs on BP management, and the presence of the clinical conditions for the intervention. More than 2 sessions of absence from the educational program, experiencing severe acute stress throughout the study, and unexpected changes in BP, which required a change in the dose of drugs, were considered as the exclusion criteria.

To organize the group educational sessions, the study group participants were divided into 2 groups of 8 participants and 2 groups of 7 participants. The follow-up was conducted through contacting each participant by phone call the day before each session.

The educational program was performed in 6 sessions (each lasting 45-60 minutes) during 3 weeks.[@b28-ARYA-16-007],[@b29-ARYA-16-007] Each session consisted of different educational methods such as lecture, question and answer, group discussions and reviewing scenarios, videos, and educational booklets.[@b30-ARYA-16-007] All aspects of lifestyle were included in the lifestyle management program based on the preventive and therapeutic guidelines for HTN ([Table 1](#t1-ARYA-16-007){ref-type="table"}).[@b31-ARYA-16-007] Moreover, educational booklets were distributed among the participants at the beginning of every session. From the second session onward, after reviewing the previous topics and answering the questions, the performance of patients during the last week was evaluated. Furthermore, one session was held for the patients' families and the summary of a healthy lifestyle was presented to them. After the last educational session, BP, PR, and weight of each participant in the study and control group were measured. Then, every week for 1 month, the performance of each patient was followed up through phone call conversations about the educational program,[@b30-ARYA-16-007] elimination of performance obstacles, patients\' questions, and presentation of encouraging feedback about a healthy lifestyle. The BP, PR, and weight of the participants in both groups were measured again 1 month after the intervention.

Moreover, 2 question and answer sessions were held in the control group on the experience of patients regarding HTN, diet, weight loss, and exercise. Educational booklets were distributed among the participants 1 month after the end of the study.

Data were collected by the researcher\'s assistant by studying medical records, and measuring BP, PR, height, and weight of the participants.

The researcher-made checklist consisted of information about the disease and background variables (including age, height, sex, education, marital status, and occupation). BP was measured by means of a mercury sphygmomanometer and a standard stethoscope that was calibrated at the beginning and middle of the present research for validity by 2 expert nurses (man and woman) who were authorized by the professors of the School of Nursing and Midwifery in Isfahan University of Medical Sciences, Isfahan, Iran. The study was a single-blind trial, meaning that the assistant researcher who performed the measurements had no knowledge of the study procedure, and BP measurements were controlled. To evaluate BMI, the same digital meter and calibrated scale were used for all participants.

The sphygmomanometer was calibrated by the equipment unit of the hospital, and BP of 10 people was measured twice in 5 minutes to verify its reliability. The interclass correlation coefficient was 0.89, which indicated an acceptable consistency in measurements. To calibrate the scale, a 1 kg sample weight was used. To confirm the reliability of the scale, the weight of 10 people was measured twice in 1 minute. The interclass correlation coefficient was 0.97, which indicated an acceptable consistency in measurements. To calibrate the meter, a metallic meter was used. For calculate BMI, the formulae of weight (kg)/high (m2) was used.

After sampling, written informed consent forms were obtained from all participants. Then, the demographic characteristics form and disease information checklist were completed by the researcher. Considering all the scientific principles, the systolic blood pressure (SBP) and diastolic blood pressure (DBP) of the participants in both groups were measured on their right hand and in sitting position.[@b5-ARYA-16-007],[@b31-ARYA-16-007] A plastic meter was placed on the wall to measure the height of the participants. To measure their weight, the participants were asked to stand on the calibrated scale without shoes and with light clothing.

Verbal and written explanations regarding the study goals and procedures were provided for all the participants and they could leave the study at any stage.

The collected data were analyzed in SPSS software (version 20, IBM Corporation, Armonk, NY, USA). Continuous and categorical variables were reported as mean and standard deviation and absolute number with percentage, respectively. The demographic variables (sex and marital status) were compared between the two groups using chi-square test. In addition, Mann-Whitney test was used for the comparison of education level and economic status, and independent t-test was utilized for the comparison of age, height, and duration of HTN between the groups.

We used dependent t-test to compare mean weight, BMI, SBP, DBP, and PR in each group at three times. In addition, the repeated measures ANOVA with Mauchly's sphericity test were applied for comparisons between the two groups in the 3 stages in order to show the effect of time and group. P values of lower than 0.05 were considered as significant.

Results
=======

Of the 70 patients with HTN who were entered into the study, 10 were excluded due to their reluctance to continue (8 participants), severe stress (1 participant), and hospitalization during the study (1 participant). Thus, the remaining 60 participants were divided into two groups and their data were analyzed ([Figure 1](#f1-ARYA-16-007){ref-type="fig"}).

The results showed no statistically significant differences between the two groups in terms of demographic variables. Frequency distribution of marital status was quite similar in the two groups. Chi-square test results showed no significant difference between the groups in terms of the distribution of occupation (P = 0.286). Mann-Whitney test showed no significant differences between the groups in educational level (P = 0.880) and economic level (P = 0.421). Furthermore, independent t-test results showed that the differences in the mean of age (P = 0.114), weight (P = 0.159), height (P = 0.866), and duration of HTN (P = 0.820) between the two groups were not significant before the intervention ([Table 2](#t2-ARYA-16-007){ref-type="table"}).

Independent t-test showed no significant differences between the groups concerning the mean of SBP (P = 0.673), DBP (P = 0.815), BMI (P = 0.231), and PR (P = 0.572) before the intervention.

Mauchly\'s sphericity test supported homogeneity of variances (P \> 0.050). Repeated measures ANOVA showed that the effect of time (P \< 0.001) and group (P = 0.027) on SBP was significant.

The effect of time (P = 0.015) and group (P = 0.040) on DBP was also significant. Regarding BMI, both effects of time (P = 0.010) and group (P = 0.034) were significant. However, the effect of time (P = 0.899) and group (P = 0.900) on heart rate was not significant ([Table 3](#t3-ARYA-16-007){ref-type="table"}).

Discussion
==========

In the present study, the lifestyle management educational program was found to be effective on DBP, SBP, and BMI in patients with HTN who had undergone angioplasty. However, it was not effective on their PR.

Moreover, no significant differences were observed between the two groups in terms of the mean DBP and SBP before and immediately after the intervention. Nevertheless, mean SBP and DBP were significantly lower in the study group compared to the control group 1 month after the intervention. Thus, it seems that the studied lifestyle management program has been effective on these variables during the study period. In different studies, different effects have been reported for non-medical interventions on BP management. Navidian et al. reported a significant reduction in mean SBP and DBP in patients with HTN in the study group compared to the control group 2 months after motivational interviews and lifestyle education.[@b32-ARYA-16-007] No significant difference was observed in SBP between the two groups, but a significant reduction was observed in DBP in the study group compared to the control group in the follow-up period.[@b32-ARYA-16-007] Paula et al. reported a significant reduction in mean SBP 1 month after the intervention (messaging and phone call about dieting and exercising) in patients with HTN and DM type 2 compared to the control group.[@b24-ARYA-16-007]

However, they did not observed a significant difference between the two groups in terms of DBP.[@b24-ARYA-16-007] Moreover, the results of a systematic review study showed that multilateral lifestyle interventions implemented during at least 4 weeks could help to reduce SBP in patients with HTN.[@b33-ARYA-16-007] A study conducted in America on a lifestyle management intervention based on the operation the patients had undergone found a reduction in SBP and DBP 3 and 6 months after the interventions.[@b17-ARYA-16-007]

Nevertheless, Siavoshi et al. reported that lifestyle management interventions did not have a significant effect on BP.[@b21-ARYA-16-007] Pandit et al. showed that health education did not have a significant effect on BP reduction among patients with HTN.[@b34-ARYA-16-007] Dekkers et al. showed that lifestyle modification interventions did not have a significant effect on BP among individuals at risk of IHD.[@b25-ARYA-16-007] The results of another systematic review study by Aucott et al. showed that magnesium and calcium supplements did not have a significant effect on BP control.[@b16-ARYA-16-007] Furthermore, Reuther et al. found that purposeful interventions regarding BP management did not have a significant effect on SBP and DBP.[@b27-ARYA-16-007]

These differences in the results of the present study and that of previous studies could be due to the different educational methods used in these studies (lecture, question and answer, group discussion, reviewing scenarios, videos, and booklets), and the use of an educational program for all aspects of the participants' lifestyle, supporting the family, and following up on patients who had undergone angioplasty. A decrease in the BP of the study group could be the result of the effectiveness of this lifestyle management program on BP in patients with HTN who had undergone angioplasty.

The results of the present study showed no significant differences between the groups in terms of BMI before the intervention. However, it showed a significant reduction in mean BMI in the study group compared to the control group immediately after the intervention and 1 month after the intervention. This could be indicative of the effectiveness of this lifestyle management program. Moreover, in the study group, synchronous to the reduction in BP, a reduction was also observed in BMI due to utilization of appropriate interventions, trainings, and diets. Mahajan et al. implemented health education interventions regarding BP in the form of group sessions among patients with HTN in India; they reported a reduction in SBP, BMI, and weight in these patients.[@b35-ARYA-16-007]

The results of this study showed that after reducing BMI, SBP and DBP had also reduced. Reduction in BMI is one aspect of a healthy lifestyle that could be achieved through an appropriate diet and increase in physical activity. This indicates a relation between a reduction in BP and lifestyle management in the form of losing weight and BMI. It also indicates the effectiveness of the multilateral lifestyle management program in this study.

The findings of Paula et al. were not in accordance with that of the present study; their results indicated that although lifestyle interventions were effective on BP of patients with HTN and DM type 2, they did not have a significant effect on the BMI of these patients.[@b24-ARYA-16-007] Dekkers et al., in their study, displayed that lifestyle management interventions did not have a significant effect on the weight and physical activity of individuals at risk of IHD.[@b25-ARYA-16-007]

In the present study, during the study period, a reduction was observed in mean PR in the study group, but this difference was not statistically significant, which could be due to the small sample size or the 1-month follow-up that was not enough for a reduction in PR. Moreover, in the study by Siavoshi et al., the presentation of a cardiac rehabilitation program along with lifestyle educational interventions among coronary artery patients, in addition to the reduction of SBP, reduced PR in these patients.[@b21-ARYA-16-007] Furthermore, Aizawa et al. found that lifestyle intervention, in addition to reducing BMI, decreased PR in patients with prehypertension.[@b36-ARYA-16-007] In the study by Farsi et al., educational interventions had a significant effect on BP and PR of patients with HTN who had undergone coronary artery angiography.[@b37-ARYA-16-007] Mokhtari et al. found that the effect of educational interventions on BP control among women with CAD was significant, but their effect on the patients' heart rate was not significant.[@b23-ARYA-16-007]

The short follow-up period (1 month after the intervention) was an important limitation of this study. Due to the time limitation of the student thesis, we had to limit the follow-up time of these patients after the intervention. Sample volume was another limitation of this study and the selection of a greater number of subjects with the two variables of HTN and angioplasty required more time. Thus, it is recommended that future studies be performed on a larger study population and the follow-up periods be extended.

Conclusion
==========

The present study results showed that the lifestyle management program presented with different educational methods such as group discussion and lectures influenced all aspects of lifestyle along with companionship and support of families. Furthermore, follow-up was effective on reducing SBP, DBP, and BMI in patients with HTN who had undergone angioplasty. Moreover, introducing effective support to families and educating them on how to perform it could be an important factor in improving the lifestyle of patients with HTN. Thus, it seems that in this educational HTN management program, the patients' families should be regarded as an important factor. In addition, comprehensive lifestyle management programs could be more effective on the well-being of these patients; therefore, it is suggested that nurses use this program as part of their care providing routines for these patients.
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###### 

Lifestyle management educational program

  Sessions   Content of the educational program
  ---------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  First      Definition of HTN, sorting and diagnosing HTN, number of follow-ups and referring to the physician, complications and risk factors of HTN, and methods of treating and controlling HTN
  Second     \"DASH\" diet, the importance of diet and its effect on BP control, foods that could lower BP, foods that could increase BP, the right method of cooking food and its importance
  Third      Appropriate exercise, the importance of increasing physical activity, how to lose weight and its effect on BP control, the risks of weight gain, the advantages of increase in physical activity
  Fourth     The importance of regular medicine treatment, different types of medicines for lowering BP, medicine interactions and the right consumption method of medicines based on their dose and timing and considering medicine interactions, medicines' side effects At the end of this session, a scenario about some patients who have experienced acute complications due to lack of BP control was given to the participants and they were asked to study it before the next session.
  Fifth      Reviewing scenarios in groups, presenting a video about a patient with HTN, methods to manage stress, the advantages of stress management and the effect of stress and tension on BP, relaxation and muscle releasing methods
  Sixth      The participation of the subjects' families was demanded to support patients. Participants' families were informed about the disease, healthy lifestyle, the ways to control the disease, the complications of not controlling the disease, and the role of family's participation in supporting the patient. At the end of the session, a question and answer session was held for participants and their families.

HTN: Hypertension; DASH: Dietary Approaches to Stop Hypertension; BP: Blood pressure

###### 

Comparison of the mean of demographic variables in the study and control groups before the intervention

  Variable                                           Study group   Control group   P
  --------------------------------- ---------------- ------------- --------------- -------------------------------------------------------
  Age (year)                                         58.4 ± 6.5    55.6 ± 6.5      0.114[\*](#tfn2-ARYA-16-007){ref-type="table-fn"}
  Height                                             169.3 ± 7.9   166.2 ± 8.8     0.159[\*](#tfn2-ARYA-16-007){ref-type="table-fn"}
  Weight                                             79.2 ± 9.5    78.8 ± 7.1      0.866[\*](#tfn2-ARYA-16-007){ref-type="table-fn"}
  BMI                                                27.6 ± 3.1    28.7 ± 3.5      0.231[\*](#tfn2-ARYA-16-007){ref-type="table-fn"}
  Duration of hypertension (year)                    3.5 ± 3.4     3.3 ± 3.1       0.820[\*](#tfn2-ARYA-16-007){ref-type="table-fn"}
                                                     **n (%)**     **n (%)**       
  Occupational status               Employee         1 (3.3)       0               0.286[\*\*](#tfn3-ARYA-16-007){ref-type="table-fn"}
                                    Housekeeper      4 (13.3)      4 (13.3)        
                                    Retired          7 (23.3)      11 (36.7)       
                                    Businessman      16 (53.3)     10 (33.3)       
                                    Worker           2 (6.7)       5 (16.7)        
  Economic level                    Low              12 (40.0)     9 (30.0)        0.421[\*\*\*](#tfn4-ARYA-16-007){ref-type="table-fn"}
                                    Moderate         16 (53.0)     18 (60.0)       
                                    Good             2 (7.0)       3 (10.0)        
  Educational level                 Primary school   21 (70.0)     24 (80.0)       0.880[\*\*\*](#tfn4-ARYA-16-007){ref-type="table-fn"}
                                    Pre-diploma      3 (10.0)      3 (10.0)        
                                    Diploma          6 (20.0)      3 (10.0)        

Independent t-test;

Chi-Square test;

Mann-Whitney U test

BMI: Body mass index; SD: Standard deviation

P-value of less than 0.050 was considered as significant.

###### 

Comparison of the mean changes in scores of systolic and diastolic blood pressure, pulse rate, and body mass index in the two groups before and immediately and one month after the intervention

  Variable                   Time                                 Study group    Control group   Repeated measures   ANOVA
  -------------------------- ------------------------------------ -------------- --------------- ------------------- ----------
  Systolic blood pressure    Before the intervention              144.4 ± 18.1   142.5 ± 15.2    0.027               \< 0.001
                             Immediately after the intervention   135.6 ± 13.7   140.9 ± 15.3                        
                             One month after the intervention     131.7 ± 13.0   138.0 ± 15.0                        
  Diastolic blood pressure   Before the intervention              84.3 ± 9.0     84.9 ± 10.7     0.040               0.015
                             Immediately after the intervention   80.5 ± 6.5     83.3 ± 8.8                          
                             One month after the intervention     78.9 ± 6.4     83.0 ± 7.3                          
  Pulse rate                 Before the intervention              81.9 ± 10.0    80.6 ± 7.3      0.900               0.899
                             Immediately after the intervention   79.6 ± 4.6     81.8 ± 4.3                          
                             One month after the intervention     80.9 ± 5.8     80.8 ± 3.8                          
  BMI                        Before the intervention              27.7 ± 3.2     28.7 ± 3.5      0.0340              0.010
                             Immediately after the intervention   26.7 ± 3.2     28.9 ± 3.6                          
                             One month after the intervention     26.6 ± 2.7     28.9 ± 3.6                          

BMI: Body mass index; SD: Standard deviation

Effect of group;

Effect of time
